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(54) BIOSENSOR, ION PERMEATION SAMPLING SYSTEM AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for noninvasively and exactly measure the 
concn. of a small amt. of a target article to be analyzed existing in a biological system at a low 
cost and a measurement method therefor. 

SOLUTION: The sampling system for monitoring the concn. of the article to be analyzed existing 
in the biological system has a reservoir which contains an ion conductive medium and an 
enzyme capable of forming hydrogen peroxide by reacting with the article to be analyzed, a 
sampling means which extracts the article to be analyzed into the reservoir from the biological 
system forms the hydrogen peroxide by reacting with the enzyme in the reservoir and obtains 
the article to be analyzed of the concn. below millimol, which sampling systems comes into 
contact operatively with the reservoir, and a sensor element which comes into contact 
operatively with the reservoir. 
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tpTl^lfci^l:, 2 nA~- 6 0 n A&Tg)«[H*e& 

T»J/£Lfc*l'&fc. 1 MM©ji^k*J^*fcJ2_6 n A~ 
J_8 0 n A©<6BTfcSS5££:rr*tti££t» ; 

it$n^3.m*%^La»%coe^^tf, ii*js3ic 



(2) 

3 

'j >y->xf a. 

[|f*^7] f9gg-y->7 p 'J 0. 3 cm 2 - 

1 c m 2 0illgi$fcll. 0 1mA— 1. 0 mA© 

ftUBbft-^t-KftHT&O. -tbTt8E-fe>l*— * 

tffltjfcJJtlO) jWC^tffi^^n-XT**?, -eu 

[»!#JSii] Me^*>e£ttflffra<kKay;i,£ 20 

M*JS12] lftE«&^cm 2 ©^ft^WE«L_ 
2.0 nA<7)A-y^y^>-Hmgit. *S<fctfl /xMOjg&fl; 
**fefc0_6 0 n A0>mmZft-? 3, fc8B«® 

Xf A. 
M&9U5] 

(a) ^l*5«fctfM£2©iJ1f-A\ diT\ &Utf-A* 

£riEb»*»**s#T* ; 

(b) f*£4M*«*;d>5Ky«fWXNR#W*'£fflttib 

T, tt'J-tf-A^fC* R#*£E , £bTiiBMt;icaiS£ 40 

fcitfm 2 © U if- a* l fcitfB 2 cd-T * 

>SS*S*«A.. in iiT. S-f;t>§jStt1Stt^_o. 

3 cm 2 - 1 . 0 cm 2 ©ffi|TJ5MfWia*t 
U -etT 1 c m 2 ©ttH®*X&£; _D0_ • 0 1mA— 1. 

■5 ; 

(c) Kmi*5ct^2 0U-y 5 -A*<!:»i^BTt6H^tti-r 50 
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* 

**l:fej:tfj&2©-fe>1)--*ip, Jl^T, 

St^ « . & U +f- A* \Z *3 H T $ ftft jg^fc** t « 

si 1 *.*, tf^'j^v-xxA. 

m?z>, «*3»i 5iciB«»-y->7 p u>y->x5 L A. 
17] mf ts-f * >»ja*«a*. * u v-^ 

#I+tC#f&$*lfc«/ttteffi (Ag/AgC 1) £^tf, 

m&m 1 8 ] waa^r * >§iii#. ^n*-**u_ 

1.8 5 cm 2 ©£g{sj^W®;«£WU fUTft. 3 5m 
A/cm 2 «fMgl:T7/- K^FlPlfectrX* 7- 

3, ffljJfSl 7 7»J /^-/XfA. 

1 9 ] ME-f #>fc»ttJitt:#fc: H 
H*J»1 5(C|B«CDit>^U >y->XxA. 

hSnttJ*. If*311 5lCgg«CD-9->7 p U >^->7.t- 
Ac 

©D->7* l J>yyXrA. 

y ii/ n - x** s^-ifr ** . 1 5 ice 

«©-9">7 p U >^-/XfA. 

(a) K*«i^w**»6uif-/i+fcK»w«i*aiab 

T. BE'J1f-A*fc5 U*;i/*^©««©R#Wft£*§-5 
IS ; 

(b) lH (a) C*5^T«ltasn!tft»*f«lS. R# 
IS ; 

(c) XU (b) H*V»T*J«3nfcii»<t;*ai£. 
>-y--»^« i _0_. 1 cm 2 ^3cm 2 ©fflT*5M 

o. 6 v'KTflWjStt^-cajibfc*^ 

K, 2 n A- 6 0 n A^T©«SHTfe-5A>y ^ ^7 > H 
1 At M©a^b?K^^fe 0 6 n A- 1 8 OnACi 

(d) is (c) \z&^t ±cftf§*%*mfe-rz>xm ■, 

(e) If (d) Ki5V>T#Sftfc«5£li*, R4#3^ 
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(f) ig (a) ~ (d) znmmz. tbxig 

(a) ~ (d) #»R«l;:£lfc3*l, ^bTIg (e) 

*^2 6 l~gB$C©#&,, 

CM*JS2 9] £l43J:t*&2®-1':l- 
>^*ft.£«*<&aH':*->ga1^■>:/ , J >^->x^a 

Ute, -?-n^n> 0 ■ 3 cm 2 - 1 ■ 0 cm 2 ©$fflT£-5 

^{sj^WBW^Wb, ^LTlcm 2 0fil«WcI 

0.. 0 IraAM. OmA©^BT:\ Wg.-Zntt-I 9 )l 20 

[w*^3oi 'Ptz< th2mmizt)fz-3T. ig 

(a) ~ (d) sWKttWfc^lSan, f Itlg (e) 

[itjfcjR 3 2 ] ina^Wft*<x_o - 1 5 u ^;P2i2.o 
[si*«3 3] Mffi#wfca*yjio-:x-ca0, -tb 30 

TSIIEB^yfn - X -> ^- -tf T? * -5 . if 2 

3 4 ] oaie-fe 2 c 

t£gB« ©#?£,, 

[39$£3 6i m%M*>mm.nm&. nnmtLT 40 

^fflbtt^^-F^ST&O. *-bTirBE-fe>-y— 
8B*©^ft<, 

(a) -y->yu>y->xxAS:^#)^w«t^«$-a- 

(i) JBi«£tf£2a>uif~/'t. &'j-tf-A* 



( i i ) ■tf-^NKftW* * 

LT^-i^ymmmm\t^_o_. 3 cm 2 ~i. 0 cm 2 ©$g 

HT&5$<5J#WKffl£WU ^bTlcm 2 ©«<IH 
Wfefct) 0. 0 lmA~l. OmA©^BT\ SISnS 

u--f^;l/©msit# 



<s^.s, ig ; 

*t«i£1§<5&«>K:. &±4&3*W*i#SKt& 1 © Ulf— /t 

fftcK^wft^ftjm-r^xs, :it, g^sm-f^ig 

(c) ig (b) Ki*jv»T«ia$nfc»»*f**. ie^ 

Ig ; 

(d) Ig (c) teM»T£&anfciilMfc#3R£. ^ 

(e) Ig (d) t'*5^T*bfefi#*WST^Ig ; 

(f) Ig (e) K*JV>TI§S*l&«5£«&. 

(g) Ig (b) ~ (e) ZmWiWlZ, fltlg 

(f) zmmmzmffiLT, tt$4fc¥ttsrc*tt«tt#- 
[Wsf<]S3 8] < t b±2 mm \zt>tz ■? x, i 

(b) ~ (e) jWBttMK&tffiSn, ^ITIg (f) 

wmmmzmmznz, sdntm 3 7 irK®©^, 

(b) ~ (e) timffiwizmmzn, ^ixig (f) 
wmmmzmMt<nz>> mm. 3 7 icia«©^ffio 

HH3&B4 0] WaE-f^->S2«a*<, 2 4Stf B 1©^ 

rfltc / >^< tt>48©7/-K/*y-H-y--f 
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[«M4 5i jwaa*«*w*Ji«&»*^*, -tux 

^, */h.w--c»&«t*jW»-r* c tic cfc-pTfi/fcogji 
it*7tji$-a-?)z:<h^$ ffl#«2 4(ciee© 

■* £K*LTiil6 

(ii) »±*iw*^6Riiiytf-A^»#«rto£»ffi 

T§1't>tIlS(i i _0. 3 cmM. Ocm ! »|l 
&fcD 0. 0 1mA- 1 . OmAOD^PJT, fx^tl^ 

(iii) KSgl*«t^SB2©'Jtf-/Xt»fp«rfigfcfiatt 



(b) 111 <OU-»f-/^lc5 U ^^©iggCDRft 

fKK^wttsawr-sxs. ^-x\ Rfflffl-r&xs 

(c) Xg (b) KfeliTlflfflSttfcKfl'Wtt*. 
tftoiKfcbTiaKfbMSfc^J^SS^tttttStt* 
Xg ; 

(d) ig(c) Kfc^x3y££ttfciSlMfc**«. tt 

c^rks i ©ir>u— *^ *ffl^T*ta-r*xe ; 

(e) Xg (d) iCfc<AT£b£ff*f£2Wrf£Xg ; 

(f) xg (e) K*sv»T»5nfc«ete*, r*#j^ 



(h) IS (g) fcfcHT»fflStt£R$^ff«£, K» 

xg ; 

(i) IS (h) Kfcl^T&JfcSftfcigBfcfl:***, K 

io (j) xg (i) c*$viT4i;fcfli#*««-r*xs: 

(k) Ig (j) lC*JV>Tft5ttfcWj£tf£, »*«^ 
tt*K:*Vt*K»*f«jo»flli:ffil«#W3)Xg ; *5<ktf 
(1) (i) Xg (b) ~ (e) £, (ii) Xg (g) 

~ (j) t&mzMtitmzMML. -ettig (f) * 
(k) zmMMizmmhT. 

w*JS4 7 icge«©^feo 
20 [i«4 9] «na»w«*«^;u3-^Trabo, -€-1/ 

[fflt#JS5 0] MG4-b>U— tttb«S. M 

Tt>f£fflb|#3 2 ; E--FS<gT<&r). ^bTliagB&-tr> 

7 £E«©2r8s. 
30 [ISJRJS5 2] Jffle£«#WJS**ft*&-&*. -tbT 

K4«i^w**» s u tf-n^*f«*»wr*waExe 

**. l&/h£fX£j»£$iJS?-f £ H t K <fc-3T&Jf ©jliltt 

[sS*JI5 3] iftE£t«#&J*«ffl£WU 
T«fW^^6 U+F-A'^#^£afcbT-5MEX 

40 [«*JS5 4] ffiE£ti«fc#l&)»*ffi£WU 

xga*. «/h#TW*r* z\tiz&-DT)kmommf££ 

[BW©ffllllfclft«] 
[0 0 0 1] 
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\zm-rz. ttwutnz, &mm<Dmmzt>rz^x. ± 

i$ « £ ffl ^ ii $ y ;p n - x £ ^ - * - f * * © it > 

[0 0 0 2] 

[ft*©&«] Jiil}S*fctt*!lOft:« 

tr. 

[ooo3] urn^t*. iBfcttairaH'c* d . *ux 

*S«OSailKitt. 1 B&fcD i nMJt©-r >x u >a 

m#. zn\t, gm£tz\*R<DW,m£fcQ'& 

[0004] is!»m^o^flfffi^ig»"r**^ 
< 1 1> Kffiis (cr * # © t b t« 3 - x 

*«8;*5 «fc ^ SHI C <fc 0 lc 33 It -5 Jh ffi 

[0005] ^©^ss^-i-xt^y >>?mt. 
«cD8n 1 1 1> ^ , mm*&frtifrm t % l-& ^ t to £ 

■5. 

[0 0 0 6] flkifi, SiM&UC«##r#7©igg£&5£ 
5, 267,152^. Yang^te, jfi#^«IS5S*aKltU'— !f- 
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©StflSSaBttT*. |^8!<Z>jfi#ft3l#ft&xA*-f X«* 
tc, ^B^ff^, 086, 229-Sf (Rosenthal 5), 
#1^4,975,581^- (Robinson^) fcfcfBft^tlT^ 

[0 0 0 7] *B#W^5, 139,023^- (Stanley) te, W 
□ - X ©ig& fc-f 5 fc * ©igilttflgitSiJ 

(09*. tf. JEfhKtt) icfe#-rs«^jfii^^;i'3-x ; E 

~2*)>>fmm*tSMt -5. #H*m&5 ( 036,861# (S 
embrowich) H. ^7 ^$iii;Tfl : 2:lHliR-r-5S§ 

^©fFIIIiKx A-tXti, ^a#fF^5, 076, 273 
(Schoendorfer) fcitf^B^ffF^S, 140, 985# (Sch 
roeder) (CfBfSS tlXV>£. 
[0 0 0 8] *B&fFfg5, 279, 543*1 (Glikfel 

d) tt. &J**ffi±©#»'s&Jt£aUTttK£#fia 
W^-y->7 P, J >if-?Z>fztb<D'{ ^>Sa (iontophoresi 
s) ©ffiJB*e*W*. Glikfeldtt, C©"!t>7 P U>^ 
^IS*^ jfa^y^a-X^-^-T-Sfc^C^l/n- 
X t#S65A*-f ^"ir *fe » -X ^W*1S t 

fift^snftsitssiftfs. wit, aRs^ns 

^W0 96/00110 (Tamada) tt. ^WtlR©^^-^ U 
[0 0 0 9] 

ff t A-f x ^ J: tx-y- > ^ u y ym\zttt % &w&tfl © z 

[0 0 10] f^T, *5PJ3tt, fi&WtftHtHSnfc^ 

w w © ms. z #. m 43 «t tx/ * a sus-r * * tc % 
¥&mz&^Tft&?%mmftffi®v>m&*&-fc-? : z>fc 

«6©i^^S©A*< ^-fe >it- tfi^to-frS tifz g Ifcft 

©#«sw^-^u >ysffi^«t^7 i A-f xtffissestm 

[0011] 

#ffi-rs»«Tti©ji* ; £ ; &-^-T^fc*©-y->7 p, j > 

^yXfACMTS. ^©->X^A«, (a) -f^>e 
j*U»S»**-&*"r* , Jlf-A; (b) ±flB±«^W 



(6) 
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i)-*f-rttmtt'>xm\zmm?z> (c) ±e'jif 

fcffittU *-UTJ:E-fc>tJ— tfrft*. ttO. 1 cm 2 - 
i&3 cm 2 ©|6BT&$$fa^Wi?ffi*i. 0.6ViCTii 
Wi^^TifflSLfctt-StC. »2nA~^6 0nA£lT 
©$&HT?fc-5Ay£i/7>H1ifl6. 6±tf0.6Vl:T 10 

a£-&tJ ; 

[0012] ±B-t>u— amte&»&R 

[0 0 13] ffStett. ±EU->^U>y*att. i£-f 
[0 0 14] ffaB^tt. ±8E1r>-9— StFftt. tfcttiS 

[0015] ffjgca. ±B-y->yu>^att, & 

0.3c m 2 ~» 1.0c m 2 ©ftBT&£$fa^»i?B« 
-€-LT 1 cm 2 ©ttaa?ffiffi;fc£t>#<JO. 0 1 m 

a~#ji. omAofWT, fcrnzttz-y-'i oleoma. 
[0016] atmi'it, ±fz-i*>m&nmz* *f«a 

£LTt>fPfflM§*2 ; E-F*a , C*d». LT±I2 30 

[ooi7] »m\z\t. ±se-9->7 p u>^e«. v/ 

7 * V ~>X LT±ffi£#(^W^ £±t2#*r^£ 

[0018] io«iyg^smi. ±tttffimz9)i=i 

*VT±m&m\t9)l'Zl~7>**i'9-1£ 
[0 0 19] tfjSfctt. ±»Y fc Hp 

^WS«, »20n A<D/1y P 9?> H«»5t. *3 <fctf 1 40 
«M©ji^'ft:*^a5fcO*56 0 n A©Sg£ffL*§-5„ 

[0 0 2 0] Jfj8K«, ±JE«Htt, Wtt««*fc«^r 

[002 1] ffjgtctt, ±unmit. nMM2\zmwiv> 

[0 0 2 2] *%BJ«, lOOllT, 

vXt-ACML. •IOJ^tvM*, (a) ?ftl*5J;tf$g 
2©Ulf-A\ ICT, &'J1f-A«-f 50 
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££*TtS ; (b) ±i2£*#W*a>S±i2'J1f--A'\ 

±.mttffi®z%z>tc*b<DM-i*>mm.-y>-f 1 ) >94 

Sjf^Bl^tcttML. -tUT±E»l*sJ:^l(S2©iJ-y- 

/tt i *«t«ig 2 o-f * >*ig®a£<f 

Cut', -t >gjl«ffi«> »0.3cm 2 ~«)1.0 
cm 2 ©^HT&£^fa^«Jffil*£;£U LT 1cm 2 
omaffi^a&^cOifftO. 0 lmA~»l. OmAOil 

( c ) ±mm i *i«fctf* 2 © u-tf-A* t»f^»ifBcft» 
■rsa§i*jj;tfs&2©-fe>it-* ; F, uuT, ±ie-t> 

*- *^ tt> ±13 'J if-Att* V>T*^c^ flfciMMt* 

mtnmt^mizKfoVTmm'ssmum^mm-rz •, 

[0023] »jfic«. ±n-i*>m&mm\t, 24m 
mammx.. t%48©7y-H/^v-HD--ri7 

[0024] ±aa-Y^->sa*att. #>jv 

-®&%mzftmt<ntcwmm (Ag/Agcn * 

[0025] »3§ic«. ±e-f^->aa«att, -en* 

n, *tJ0. 8 5 cm 2 0Wf«IIl*tl. ^l/T» 
0. 3 5mA/cm 2 <DmffiW&lZT7 /—VJjfa&ktf 

[0 0 2 6] ff»fc«, ±C'f^->e3Ht«E*ttt Hp 

[0027] »a»ctt. _hgfi<^->asma«. «ax 

[0028] »m\z\t, ^±.>^—m^it. ^m*s. 
*f«a, fej;E«?«i«asaA»*. 
[0029] &mz\t, &4*>mmmm\t. Mmmt 

■y— *?*«aafta*j:^iii«a**^.#*. 
[0030] 1 -Do^mwMT^t. ±aa»«f«tt^3 

[0 0 3 1] ^fgSmi. ltPOJUffliTf. 
ffi-T'5^W#)©S«^ ;: E-^--r-5^trMU. Z(DJ3 

flttt. (a) ±C4«*W**^»J-tf-/tit«K:±E^*f 
tl^fflffiLT. ±13 'J If- AK 5 U : e^*^©jgg©± 
ittffiWZmzxm ; (b) IS (a) KfcHTSltiJS 

flfeJ*T*»3Ht»«S**lS ; (c) T.U (b) {r*3 
v>T£j«;£ttfciiSMl5**«. ±CiiBMs**t*f[ft 
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krjs t T^m aimti m n z ± u « -t >u— * 

0. 1 cra ! -83 cm l ©16m?*S»fa*i 6 W£iB«. 
0. 6 VfcT««r»**T«!lJeL&»£K:. D2nA~ 
m& 0 n AKT©ffflt*§/\ , 7^y7> K«flft, 
tfO. 6 VKTft«r»*'t'T!Wj£bfc«&£. UM© 
iI&ffc*^&JtD$)6 nA~$ 1 8 0 nAOttlt^S 
«/**=rr&««£ii*.a ; (d) (c) C*V>T 
£Ufc«^£i»rf &Xg ; (e) Xg (d) icfclAT 

®«*tffiB8Wt*ie ; (f) IS (a) ~ 

(d) S^WIC. flTIg (e) ZmMM\Z^ML 

[0032] jfjitcte, tfcm 2B#r B itct>fco 

T. ±BI8 (a) ~ (d) tfgEttMKl&KSn. 
TXffiXS (e) «JH«Wt*JfiSn»*. 

- [0033] ^fiifctt. ±m±^mmtmnm^ik 
urns* 

[0034] m-miziz* ±E»*f*tta!'f^->aa*« 

[0 0 3 5] ffStCtt, ±E##rtl«> J6l*5«ktfl&2 

>i*a*S«« *n-en, l?0.3cm 2 ~Sl.0cm J 
roiSHT&^fHJ^Mffi^WU fbTlcm 2 ©! 
gffiS$fc0«0.0 1mA~iK)1.0mAOKfiT% S 

[0 0 3 6] #jgfitt. ^&<tt>24^MCtofc-3T. 
±ffil6 (a) ~ (d) iMKttWC^KSn, ^-LTJb 
Big (e) #HJ««|fc:£163n»*. ' 

[0 0 3 7] »5gKtt. ±fB#9HffttV /7* l/y^S 

[0 0 3 8] 1 oco^MSJgliTH. -kBfl-flHJjH:, 19 
0.15 'J €^-8 2 0 0 5 'J^OSSST^Slffi 

[0 0 3 9] lOOHJfi^TH, ±B^-W#ltty^3 

[0040] »a»ctt. ±E-fe>-y— * : f*fttt. 

[0041] ffictt, ±iB-fe>-y— am*, ^m* 
[0042] ±e-r 

[0 0 4 3] l^fflMT, *3fcljU«» 
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mt> (a) *>yu>y->^7 l /»*JbB*«*W*t 
(i) *l*J«fctff&2<D'Jtf-A\ d^T. ft 'J If 

BJBio'JlfwXtt, set:. ±B»W»fcSl*:bTil 
BMfc*****U»«»*ft^#T* ; (ii) ±B*« 
£±Efg 1 © U ■y s -^±B#«r«i*Jfltti U 

t. ±tau-tf-A*^tc, ±iE»*ts*£:i/TaBi{b** 
*(7)^^->ga-»t>yu >y^©> ciciT, xe+»-> 

yj >^&tt, ±B» 1 fcJ;tfSg 2 CDUlf-A'iftfl? 
smWgttT-Sffl 1 iJ«fctf# 2 0Ur>MMmMZffi 

X.. •¥-L/Tft-f^->iSa*att. $0.3cm 2 ~#Jl. 
0 cm z co^HT$)?)^f5I#&9ffiW : £ ; fi'b. fUlc 
m 2 ©HM^^fel9^0. 0 lmA~i|fjl. 0mA<75® 

(iii) XIE^l*5ck^2c7)U-tf-/N*i»ff«lBeic« 

tt-r^^ifecku:^2co-fe>-y--* : p» &-t> 

20 +>— Jg^te, JiB'J1f-/N*lci3^T^$nfcia^b*: 
5 : Ig ; (b) IggSB 1 O'Jif- A'^TS 

?>m xffifflmr-sxett, ±B3H:*>a 

^XT-i*£ffifflL-T^i&£tt3 ; (c) IS (b) K 
jSHMfc**&£(ftt"S»*£lSlifc?-&-SX8 ; (d) I 

m (c) t*uT*j*$n&jii*<t;***. xBiiKft 

B^l<D-fe>-y--^*ffl^T^Wr-5XS ; (e) I 
e (d) t*ui4i:tif**i)lt5l8; (f) X 
S (e) lc43^T#enfci9J«{ISr> ±C*tt*W*K: 

(g) 18 (b) ~ (e) ^tiNt:, f LTIS 

(f) ^mmmzmmvx. ±e^«^w*t*jw*jt 

[0 0 4 4] JfjIJlte. tfc*?>l 2B#ffl(Cfcfco 

T. IBXg (b) ~ (e) *t§«»lC^S3n», 

40 LTXtaxg (f) *<««wimis*n#«. 

[0 0 4 5] £0$?iltctt, 'J>tL<fbm2 4mffll~t> 

fcoT. ±BXg (b) ~ (e) *^ijtwtc*M$n, 

fixig (f) *»«aiWK*i6sn»*. 
[o o 4 6] tfmiz.it. ±VM*>&&mmt. 2 4m 

[0 0 4 7] 1 ■?©56ifi#»Ttt. ±B^#I^W»«"i 

[0 0 4 8] 1 O09H»^Tfi. ±E»«f«tt v » 
50 0. 1 5 U : &;U~* { J2 0 0 5 WKVi&WT&Zmg. 
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T. ±E£*M fe ttJ&£:fi E ftL#3. 

[0049] l-o^mmmrit, ±aB^Wfctt^;m 

[0 0 5 0] frjgfctt, ±K-fe>-tt"-^Ttt. &ffl* 

a. ants, ^^zmmnm^m^m^. 
[0051] »miz.it. ±m&-i*>M&mmt> mm 

E*>1*-*^ttlftffl««#«fcI^JR*S*«*.#S. 

[0052] i-3©*»®-e«, ±B£*^W*ttjfc io 

£ t \Z <fc o T&Ji©jIj&tt * 3t it $ it £ £ £ * S 6 t-ft 
[0 0 5 3] Jfat«. 

oTftJS©jliitt£;n:it3-l±£ £ £££ 6 
[0 0 5 4] 1 ^OIBT, 

ttfiL (a) +f>7U >^xXxA£±E±#J^«&£: 
tgM£-e£XgT-&-pT. ±82lJ->-/U>^i/X^A 
(i) £l&£tfSg2CDUlf~/t. £;IT. 

T«8Mfc**£±)SUft*»**S#-ra ; (ii) ±E 

tm^mm^ <=> jlew u n^±.%ttmm*m m u 

*££j£-rs. 5 u ^*iii©2Rg©±E*Hfr#i£#3 

nj«fc««-r sis i *j «kt*» 2 ©^ * ymmmm&m 

*UTft-f*>aattStt. »0.3cm J ~f!)l. 
0 cm 2 ©$&fflT&££8H^Wffi«£WU fbtlc 
m 2 ©«<IBnft&£:t>ii$0. 0 lmA~^l. 0mA©$f 

( i i i) ±E* 1 i5<J;tfg5 2 © U if- A tftfls BlffifcS 
•5m*J<fctf^2©-fe>-tf--^P, ouT, #"fe> 

Z> ; Xg ; (b) ±ffi§! 1 ©'J-tf-A'rf fcS 40 

Si'XfASffiffll/TSJSSns; (c) Xg (b) £ 

®mitykm$:±f&irz>m%tmMt<itz>xm ■, <d) x 
a (c> c*^T*j*3ftfciaaMt**£. ±ea»ft; 

e^i©-fe>u— ifH^mvT&mTsie ; (e) x 

g (d) \Z&\,*T£.V1t{gf%&mfeT5Xm ; (f) X 50 
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g (e) c:fcvvrfte>tt&«j£ii&, ±E£*¥to*fc 

*tt*±fi»«f*0»flEtfflllWt*IS; (g) ±B 
2 © D it- A*4> K 5 U *;Mc*t©*fl?0±E#ff ft * 
ft«fcJ&fc, XE£ft#W£^ 6±ESS 2 © 'J -tP-A'cf 
lc±E»«ft)S:SitoT?.Xg, ££T\ XEJftffiTSX 

4 ; (h) Xg (g) K*V>TttfflSnfc±E#*rtt 

»«*1ir*Xfl; (i) Xg (h) tft^Ttl«3nfc 
»BMfc***. ±E«*fc**£*aMfc¥WfcR*UT 

T&ffi-r&lg ; (j) Xg (i) fc*V»T£i;fc«*l 
£«5£-r5Xg; (k) Xg ( j ) Cfc^THStlfca 

MWtSXS ; ( 1 ) ( i ) Xg (b) ~ (e) 

(ii) Xg (g) ~ (j) £3^K«ttWK*JI 

u ^-Lxxg (f) *<t^ (k) zmmmzmnh 
[0055] i -D(Dmmmmx\ ±E*«i^w*tt««a 

~*?J2 0 0 5 "J^JI/OttfflTffeSaaETiE^ft^W* 

[o o 5 6] i ^©nii»ig{c*j^T. ±iRiWimty 
[0057] spiiicti, ±E&-fe >-y- m^ti. ^tb* 

[0 0 5 8] ffiiic^. XE*-f^->SjS«S«. ^« 

[0 0 5 9] $?SKtt. ±E*«*»JRfi&J(l*^* 

#, "tUT±E*«*»*^6 utf-/^«-*f**«ia 

-f -5 XEXgtt, ft/hfl-TA** W»f * H t iz J; o T 
[0 0 6 0] $figlC«. ±E4«rt63Rf4&Jt35iB**l/ 
■TS±EXgtt, «/h#TJM*f SJltKAoTftJiO 

[0 0 6 1] J:E*«*«*fift**iB*W 

mT*XExgtt, »/jNttr«»-r*^ttJ:oTaEj» 

[0 0 6 2] *^i0D->^ 1 J>i'i'XfAH '>*© 
SnS^W^*ft>^5'J ; t;i'SS*SI (sub-mM) ©jift 

t # b n 4 a ^ t $ x. t> 5t « © swfi $ pj m \z t -s . 
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[0 0 6 3] fot, #£iHK«fc0jfft3ns*Jj&tt. 

X, — Xfflflfte. SBcDJgSgftlfil 

«^a-X«^$fT"5ilt. &<fctf-e©1i«£<s!:fflb 

24^fM^±) fffcns«^-, 3fcff©77Vf7. 
— X^E" ^ 'J >^©$$ll::*5V>X, <*K\ 10^fcO4 

~ 7 @©^JUn-xffi!l56Ttel:#< ©HmSlB^^iiWS 
— X* iifrtftlcMte-T'S C il:<t *9 . #lC»#:^8S-=> 

[0 0 6 4] f^T. *5SW<0-M!»aBWtt. 
fMb->X^A£Wr£;i<i:X&£. lO©4#/£©*tS 

#ftT*«W»«T«0»*$«tti bfc «t^/*fctt3£ft 
[0 0 6 5] jf*L^HIBJB!glv*^T, ftfttfrW-i * 

sffiffl bxss i ~24nm *fctt-tn*ffl^.s»!Wtte 
& < mat * a ® s •& & fc * »c # s t ojjse ttx & . 

[0 0 6 6] ^©HJS^JilCfcUX, 

ft-r -a a © w © & © @ n -> x x a 
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X##T$l£}& ttiTS V/7*l/->^ (sonophores is) Srffi 

•^bT^/f*®T©^w#t©#a»tt-y->7 p u 

[0 0 6 7] *^Bj|(D-r^>gS'y->7 P 'J >^->xt-a 

*, cnti, -r *>.WKea»tt-e*o. -€-bx&*©-y- 

So 

20 [0068] ^mmm^mtsm^m^^^ oi^^n 
#-r-s>->XT-jutc43Vix. M^nt (mtf. ft^fc 

©^©^Waw^ffl^+xSWw^WtiH^^- 

30 ^:«^©^gi:75:-S^SS*^«*B£t). 

[0 0 6 9] *fg0J!©-y->:/u >y->XxA(iJ:t)ttW 

40 ©«f^©*ffi^tc*5V^x. ;w*-fe 

pt. pd, ru. *5iiXRh) ^timm^ 

7 p, J>^->XT-A^ffifflbX. Sf£©ft«IK:*>fc»)*tt 
50 5 i|K<b**>'^±Jl't*tbTJ«V»«**W 
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SfcMtUffcSr. Cinrff* UURflE (nA/>M) :A* 
y^^7>>>H*«t(nA) Jttt. »3£U:<0:*-y-T 

sat. ^o/w^-fe> t y--tta«, e^^K 
$ # tc <t -a <sm s tife«»jiKft £ & «* n « 

[0 0 7 0] fct, *«W©£5fcB»tt. 

(b) ±m*f-ntm<p^miam-f 

(sub-mM) ©^©^Wl&SfcSfcftCttJflSn 

(c) iEu-y-zttftftBriicsas-r s-t>i*—* 

[0 0 7 1] WT£«*.&. £*l¥tt*C#SET*#*T 

(b) ±I2'Jlf-A*t»J^nItl(tS?«-r5®-f*>SS 30 

S'JtMi (sub-mM) ©iig©##T 

(c) ±BUif-/ttftfKiiHilc»»-rft-t>*-* 

[0 0 7 2] ±#I^W^iC^ffi-r-5^fftl©««*qB- 

( a ) S JR* U if- A** C»*f 4»*«I.W t 
T, »JU f -Afc5'J : E;i'*SS (sub-mM) CDiftS© 

(b) Xg (a) fc*3^Tttfflaft)fc$Mff»*. ##t#> 
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S; 

(c) I8 (b) fc:fe^T£j*3ttfcilgMb#*£, -fe 

(d) Xg (c) t:*s^T^CfcM^*«l«-r*XS; 

(e) xm (d) £*v»Tf§sn&aijg«*, 

(f) «fe<B8*a*lfcJBf8IJCfcfcoT\ Xg (a) ~ 

(d) &mffi(t)i£ft\mmmzmM'r?>j:m. ±mt> 

[0 0 7 3] ±BH«#8©S5fc*JBffiK:*iV>T. -fe 

set, -t>-y— ^©*f«g*5d:^-y->y'j>^->x 

[00 7 4] #569103 SfcSBW, #Ja5u £cfctf#fSI 
[0 0 7 5] 

[0 0 7 6] *W#*5J:t^#©a*©«[H{c:*3^T 
ffiffl^n?.*^, r a j . r an j 43 i dc rthej 

Z^tiZtlZ&MT^T&Zc Vt-jT, mZ-H, Tig 
(a binder) j \Z%? Z^m*. 2 Sfc«^nJU± 
<DZ\<D&5fc&&me>&G < & ! £:-g%-* tftftWl (an ana 
lyte) j ^©m^tt> «»©«-«f«Oii^»*^tr, fc 

t*. 

[0 0 7 7] fl&tC^ilL&^KO, ^BJilffltf^TftfflS 
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[0 0 7 8] #aHSiftifl*«fctfa!#<0ftWK:E*"*"* 
[0 0 7 9) fflfg rfttixMi &£Zfi rMMtttiryii f4, 

JUBffiC&ViT, l»Otl¥«»llf*llt #JA«. y 

[0 0 8 0] r+i- >7 p u>^A*-fx j i/cfi r-y->7 p 

B«)®;ta61c, 4^«** J S-y->7 r ;i/S:#Sfc*Offi 

/Msce*tt. *fett#fimtt©*iia***'r*. ri* 

!•&£) . f^*Wfctt. *>yy >>f^mt, ruff— 

tl^BiJ^j 14, ^#LT^-5^*5i^AXW{^li#^tl 

**©«#*£**. wmizm&'&wy-fvyy&ffi 

a, Vy7*l/yX (sonophoresis) , 8631, Xl/^ h 
DtJ^I/— ->g>. if— V^Ttfl/— v'g > (thermal pora 
lion) . SKj&USu flUD (microfine) (/Ml ; miniatu 
re) 5>X*fctt#-:i-l''» ST^ffiSfcttJfA, *3 

14", Menone>, (1994) Skin Pharmacology 7 : 130-139 

tt, BIK&HI&W0 91/12772*1 (1991^ 9 5 0^M) 

WAtf, ffl^liUgfgWO 97/38126*f (1997^10^160^ 
ffl) , SfiWO 97/42888^-. fgWO 97/42886^. fgWO 97/42 
885*1. *5<t^W0 97/42882*f ("T^T 1997^1 1^200 
&H) . ftStfCftSIO 97/43962*1 (1997^11^270^ 
ffl) CgttSftTH*. ifx/WXtt. «#©&)* 

-/>£&ffi"t5 Jacques S. (1978) J. Inve 
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st. Dermatology 88 : 88-93£#8S) . ft«tt*>7*U 
[0 0 8 1] ^~5")>t?->X7-&i ttt, *BJ»« 
£V>?<, CCDJ^ftv-XT-Ate, tt^Wfctt. 1)->7 P U 

10 Sfg*.*. 

[0 0 8 2] ffl§§ TAXMJ ttt, *9HB*«PTftJfl3 

. [0 0 8 3] ffltg r«|[|l^j (4. #(C ««J1<0.*>AC 
0>JA« (Bl£"Cl4i&:H) . bh*J«ttf#t HJI*!B 

20 «) (^JAt4< t^y. 7*^. -V^. 

3) ;W%AWfo (V^X. 77K WtftM-yh 

[0084] *Hj*ffl#+Tffiffl^ns«^. ffli§ 
i4, »«©^«)*w*A^i§e.n*-a©2« 

[0085] mm mfei \t. *w**+Tttfflsns 
j(i*itjittiiiifl«*«i«)a«w»*f«©aia) £^t?o 

[0086] rjg&^tiij */-i4 rgftwtttais 

40 tifcj 14, *fc»4^«:< tt>*/MSB©«»tt 

r*. «£ot, ^coffl^n, <^->§s (ia-r^->s 



(12) 



®ff 3155523 
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[0 0 8 7] fflSg H*>&Ml tt. ififlK0*»I* 

7V-F*s.ktf#v-F© K Wfcjt^ 

(DC) 77— H*J«tOf*y— K©-f* 

[0088] mm m-f^>mmi t\t, ^m^nrcm 

[0 0 8 9] r^itSj ttt. ftttflNfttottSKCt: 

[0090] mm r^aif;HXj . ma^wt} sfc 

<b*7*/W X **tf. t^Mf/^XOMCtJ. CI 
ark^Sv-XxA (#!xJ4\ Updike?) (1967) Nature 21 
4 : 986-988 £#{$) fciZ/«dgflS]£(ABperoinetric), « 
Mftffi (Cou I ome t r i c) $ it \$m&.£ffife (Po t en t i ome t r i 

tt, LifescanO&jffi^)^^-^^-^- (Johnson 
and Johnson. New Brunswick, NJ) l::{s6JfJ£tl-5 
flE*OB*^-^SlS*«^*n5 Phillips S 

[0 0 9 1] J;w^-tr>U— J *fctt T/t-f ^-fe>-tf- 
-tWxj tt, W^-fe>-y— Sffij Sfctt r&ffi 

tt«ffi^ffiA^o £©R&tt*ffitt. ffiit©««ttti 



10 



20 



30 



40 
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«*.« (£tieciR£u&t>) . e&p&s (e 

fiWJ^AWM . iff. ffi, *«kt; 

e>#tfi£sn#£. *aia(fjtm *-t © 

Newman, J. D. b (Analytical Chemistry 67 (24) 
4594-4599, 1995) tCiolEtSn/S:. 
[0 0 9 2] r-t>-9— *?J tt, AM^-t>D— I 

9&rp(Dmu ! $:M<*?z>fci£>i l zmm2rLz>. ^mmmtf® 



A. 



[0 0 9 3] 10<7)3IMJgM(C43l^T> r-fe>-tf-— * 



( ru->yu>y*ftj ©) St/jN«fi:»iJb«ffi©s^ 

tlx, ^itTas<, mmLmzmm&^o. 

[0094] mm rs^tt«Bj *5<tc^ rsjtsfflj a, 

*nttT, jy.T©^m«ffi©*s5.**-r-&fci6 
*&H-?-n*ai;T»wis»t)K «■¥■©»* 

;W ©SBitgfiSL ; (2) til*. 
A A. D-^^A, ;|/^X>>A. Stli^7 

**R*»6«J*S*i; (3) ftWt 

7K^) ttM) fc*«l/;*LT 



(4) R«tfe«H^6«|j«$ti-5» 



CI 



50 



[0 0 9 5] fflfg rjR*iJ1f-;\*j tt. 4»*W3R^S 

lata $ nfcu- > ^ns^ trfcft ©ttjto^w ^ a *e« 
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S» »©iiWj:iR*U+)-*-A*tJ. ^a-^, A*-f:FJk 

ps^£tift^» 

[0 0 9 6] r^ft>fiitt«J ill -f^>ef!4 
mmn^tti, MiLbi. £ftte¥@& (M 

i&znm, fix, 5ofia%^±©*^ 

£taft) ©^T'SO#S75\ & 

[0097] Jiig r^s^w^j .*0£ft/ite* 

gw^jferrs. $ifc#fc£i^T£us?ijii£&^T 
[0098] ^B^^^-cffiffl^n-s^, fflig ryu > 

ScttfSo *#t±Kt)«©*MWK:^-ft»«£«fi£T 
Sfti6K, a^OD&ffi !fy\drmt flttlb 

U y^-sft&cD#&£<fcz>'gfi#*l#!;3;ns. 

& £ u^Bli, £#i#W£ S«W»1ft#l<7) «g? 

&Mffi^j:^/sfe«^tt-rsfeJ6icffiffl3nso 
y^Kx&zms-vzTLasmx'ibz. tt&&£tfmm 

». &%<n\t¥ft^&&T$/^td&m%<r>-*y~f')y 

>f\zMLT&mzmm-°imx$>z>tf> *mw\t> if)v^ 
-7.&tz\ty)izi-7,Km®<Dm%.vyyvy>f&&xs 
i^mit $ tc (c * ft s o ft «?) k # e $ n 

So . 

[0 0 9 9] ftoT. *^BJ(0^© 1 0©^®tC*5Vi 
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-XI^Jl/^x^-TSft&K&ffl^nS. 

iC«^£fttiM^Mtf£iI/8TS £ £i~ ioTHI* 

* b U tf - A* + tC ft itiT S ft * K ffiffl 3 tl 
So iRHUlf-Att. Sifc^O^l^-XSS©^ 

10 [0 10 0] *5EB^©^(c4ol^T. iRHU+F-A'Wu 

ns„ -a^x\ m^fj^tum^fotnt. y^n-x 
s:. «^biR« , j-»f--/^4'tr}4m-rsfe*fcm^*ffi 

±<nMffiizt>fz^Tmi0imzmt&£ftz>* jR»'j-tf-/\' 

^CD4'<7)^Jl/=i-7.)gS$:S I i^-rSfc*tC, >>t$.< 

[0 1 0 1] ±0l¥*H(rt4. lotAiOiRAU-f-A 
20 ^#:<7)fflMS®f'SMtTBBg$nSo iRS'JIf 

fflm-rs»c+^. «K^fs*-rsmffi (^-r^>^a 
ns. 

[0 1 0 2] iRjfcutf-n«. *>esitt«t#*fctt 

Sk Fd^t*5. h^nyMiittl (»») ri> 
30 ^MStlS. ®««, *i:^t)$nS*^(C, *0ffi 
m. iz J: o T Mlfc 2 tl S fflS g « S tlfc -t)l& «t Of/ * 

•TS C t (CotS 3 yCDMfcttBlZ i o T#btlS 

ft, 35S8fc#ffif 5«RT*t).1t*. U»»b. i#H*ft 

d«j k *n5KR)t*nftti) t^So c 
©#u-7-«mtt. siHSijfc^fcmira^ns*^, 0. 

fiaffl«*«ipsnft.i«^. ff* L<ti*ai 5~ 

2 0Bi:%co|gffl<7)ftT#ffi-rs. SbftS^lH^. b 

m . sjH^j- 

S^lftt Hay^tt^Wt. H»aH*TO 97/0281 
50 If (1 9 9 7^1^30 B&W S&ZtmmW 96/001 
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10^ <1 9 9 64plfl4H&H) fcE«*tl«». 
[0 10 3] *36W<0-!J->7 p 'J>yv'X'rAtt, ##fd 

»»tt*a«Ri»l;. «£fc*©*&fc#»ffiA»£8siO 
[0 10 4] ^W»<Ottffl*«SK:-r*fc»K. V* 

tiiZftZttVim (il©Sp. 2MI/3-X) tos**, 

;m-^cD»t:Ha#tten»* (a i «#»©:: 
t) = iovn-x** if (gox) a, snwtr 

-5. LjJ>U te^emt), B«©#Wf& 

[oio5] s&oti&scfctju-c, &<<nm<Dftisi®%f 

[0 10 6] A*-f^-t>^-^Stt, £g±©gffil^ 

*d3£ti * $w 3 - x##? « v mts. ntrnti *> & 

&S&ftS*©'>»©$Hfr»©l*->7 , >J >i/i5d:t>*^W^ 

[0107] sot. ttwww mm\t. 
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**nfca^ (Pt) is«fc0^777-f hft^tMtft** 

tt>Dr— <D%i$mtmmz>&m-T2hz> •. p tm«» 

10 W5, 

[0 10 8] P t^fir^ffitt. &J0. 1~3 cm 2 . UM 

\t\tm o . 5 ~ 2 c m 2 . j; x)^-m\t\tm l c m 2 ©^{5J 
mmt, *^a^©-y>7 p u>^vxxATftffl$n'5iK 

£ 'J if-/\*©JR*®«(Cl±^| LT&A3; fcttlB'hSft 
«... JrtW3nfc#*ftM3Jttf/*fcM: 

t^#«g-CfiJffl?FpI^T"d&^fci©^{pI^W*®«(C 

q^t. iawnttty-rxit (s/Nit) sa^-rsi 
nfc» i c m 2 ©^<6j^®a$*Ts p t 

«. *fllttt. (0. 6 V1CT«*»**-C*J£L&« 
£) $2 0 nAOT©*-y-©As/^^5>K«^^ 

*ru a^s^sa o. 6 v\zxmmmm^> 

-£'}>ts.< Lhm& 0 nA/£iMH 2 0 2 ) *#-T-5<, ^ 

fcfc$6 nA/jtMHACiS (0.6V©i^ffi|§^ 
^Ta'J^LfcJ«-&) 5*L, -?-LTK)3 cm 2 ©^{5f^ 
30 $F3gta. *9 6 0 n AOT©/\* 

y£i^>K«Sit*<fctfd>&< i:fc*3l 8 0 n A/ jLt M 
H.O,«D«flE (0.6 VOfi»»«+T!i|)| UfclB) 

^en^«ffiic@w©A*>v^^7>Fy 

40 jgA* (^J^-tt*, IftKfldW) S*«Wfc^*fe^J;'5a 

[0109] *8iariE«i*»i«"r*fc«)icigffl3n4P 

HWi, CTx.«« P tfei^57r-f h©(«IB$s;P* 

^$ns„ ssun ^uv-vhu^x^cffl^M 

P t £^77r< hffttcx/Vy^f***, nn-fF 
ttP t §^777-f htfr±K*fllJ3-ti-*a» (1990^ lfl 
50 3 1 WkU<mm*ftmk% GB 2, 221.3009, *3«fcy: 



« 



(15) 
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7-f hfc&ttT-SP tO^^*l«T4. «H©S 
/Nit£ft±2it£7c&C.'«ffil*]©P t^TSttft* 

©p t«ffiife«P t ^-X*«<hJfc^Tffi;^. 

*H»*K*^T. tt P t -gWWSMltT^ 3 ~ 7 % 

p t©lWi©i»^K±i?tMio**a«fti*u» 
a a*. n<y>7>?yy\! ;4X<D*Mtz& 

JLtHUfc. 10 

[0 1 10] P t/*f?7T*< hVHJ?X«/ 
gftt*J;»&3-f^ >^©l££tt (integrity) 
£ l£ "? ^TgtR £ n&*SMt*» fc*ettfc# U V-* 

*S£»lH:3;fc. ifitttfKfco^T, *3i^«^t:#te 

D. ^ISW(CA#nJ^T$.D, cntCtt. t^M'JV 20 

SKiS/gsnfti'V. fit. «ffi©issi©fc«i)^s^sti 

-5 »^JWKf|«W Kffitt^tt** H i Ay t'^S ft l> J; 

[o i i i] ±ae©sssi£ttfcp t/^777-( ww 

^-fe>lr-«ffitt. S£*©P t^-xmHS'X^AiJt 

®1 0~2 5 %©SftjW5@^'(t 

**$H». *f38tctt» 2 o %*^©g»to##P£/T;-f . 

[0 1 12] S$&*g»«ftt-fc 

tcs^$ntf, z^yfvyif. iA#i"->3>. $ 

IB. *»J6o#^©J;-5^tI^^»)Kft«$-)B^T^-x 40 
Stt#£. ffi^^tt. >J — >PP««J, A-y 

FWW. -f>05?xy Fife. fe^D-Jl/EnBl 

ffiSX 4MJ - >OTB<J£ffl ^TzH 'J v-StR(c#^ 5 n 

Jftl 0 0~4 0 0 ^»;-/a(DiB®iaft^;>'a 

[0 113] ^n-x^JR^U-tf-A+fCig^dtt 
HJ^ftSi, frffiWiU^W^w^lo-x^vy 



#ff 3 1 5 5 5 2 3 
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&^&£ffl^fc7JI/3*UX*A£*iJffiLT) ^ffli5cfcU'#f 

to i Hi ^w©*m^©i^>c*3^t, -y-^y 

1f-A*t«;^tJ2 0©iR^Ulf-A% ftStU 
T. 2t5©?g'l4iR* , J-y ! -A (W6GOxf*^ 

*rr*2t>©uif-/t) £wi/#&<, gttJRmu-y-A* 

2 0©<i^©-&f+£fflV^#3„ &V>T, £©«*§■ (MA. 
«. *Wj&3nfc««) £. $7c«ffi©7 7^^ 

tt. WE, ->7.7 L AeiEB#75^©Jlja»tr B 'lf £ ti:) «h)ia^- 



n 



fc> -&T m ^X a - x fit * fi&T 3 . 



[0 115] #£©SiS^ffifc£ivT«:. &ffi£;ra/c' 
(ft^Wdtts ■7i7D7'Dt7'!)i:i:J;f) 

•y-y-fi) >i/->xxA©^73$:fflv^Tifa^^;i/a-x : £ 

XiRffitt, HemoCue m®ffiW) 2 *) )l<7 7 -i *f 
-(HemoCue AB, Sweden) &m^Tm%.2tl&Z>) Cir) 

iBjB#,^ti5^T-y->xu ^^x^A^tsiE-rsii t*« 

hI^T^-5o C©io('bT, ^>7" l J>yyXfM: 
[0 116] D->X'J>y>'XxA*. fi§££ 

nfc«fwic^#«u& (*fc«<a©ate) ©*fT^^fe-r 

S^t-*©SlfT*B8^-r-5J;5tc:ir>XU >i^> 

xxA^yay^A-r-s^tTab-s, cnicto, 

X'J>^->X^A*e*^itOc:feiEtffl^Sc:tAtpj 
r©#SS;©fiJ^©i^tt< ttEftff^Wfc, 



(16) 
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<£i <fc o 

to 1 1 7] ffibv^it^asoitJtis^T. 
(y;i/3-x) ©#& (&<£#, fli^Antt-?-©!^^ 

'Jlf-AKltSftfcl/T^S, 

[0 1 18] *JBKM>Ttt. *<£ (fi**fctt«fc0« 

ffitt, 1 9 9 6#lfl4B C&W^&HIR&ilSfWO 
9 6/0 0 1 1 0^{Ct2tt$nTl>-5<fc5JCEP2lQ£n# 

-So 

[0 119] -«tLTI4. ^U3-X*«Hfl-r*fc«& 

jew:, &i»*fcttfi«fcwio3ns*«afffitt. 

<te, 80.0 1~»2mA/cm 2 fflSlt'$5. Jffjg 
(1 5^WOJrtffi^WOfc«)l3) 7. 5.»«CSHflH 

[0120] ttis©aw«t-f *>aa«ff->^'rA**ffl 
v>&nft***. &^/mtm (Ag/Agcn ma^x 
^ASfflv^o^ffaTSs. -f^->ss«Stt. 2^> 

i. *5<fctf (2) 9M\ZGlM\y9if5>V/-iXl''< 

\t, mmt^mmmtfM < & * a 3 lowaa n* c t t 

1 

[0 12 1] »J0**#»Ttt, -9->yu>^rA*-fX 

tt. KSCDStt^-HTttffb. ^143J;^2©2 ; & 
— FfM (04. 4 0 ££#4 1) fe&Wc2 0(©« 
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•J+f-A* (04, 4 7&J;y;4 8) £&g£-T5. * 
B^Ttt, #2*-Hflia (03, 30; 04, 4 0fc<t 
tf4l) «, »«5©ttfcfctt#LT2:3®***ilft-r 

(l) »W«J*. 
«t*^trC*'Jtf-/^. ^UT«*t)-:/7-tr>7* l J 

m (&fz\t-f*>mmmm) (2) 
©«8©tST'ttiiic:<fci3^$nT«affl^^4i;s^ 
1 ©&m«iitc*tTs*t«@*fm<it txttigif -s. 

10 [0 12 2] #ifl (04, 4 4*3^4 5 ;03, 
3 2) £<fctf&fB«ffi (04, 4 2£J;tf4 3 ; 03. 

3 1) , fif>Wl2t-HfI (04, 4 0*3J;U:4 

1 ; 03. 3 0) «, tttBftffl. «»WftjR^>'>*X 
h0SSC^$tl-5o — IRC, ->XxA©Hffl-h© 

[0123] -r^>§a-y->7 p u>^->>!.T-A©-)gw 
20 (2) tttaa8©-y-f ^^Rtt-c**. ja-f*>»js 

$©M, gl<0 2^-Hti (04, 4 0) tt-f^>S 
KtUTffffiU ffl 2 © 2 KQffi (04, 

4 1) tt-f^>S^7y-HibT^fflLT, 0S&£5£ 
j*£-t±£„ ^*f*tt'J1f-/t, W^tfhHay^ (0 
4, 4 7*iJ;tf4 8) CJRJfeSn*. i£-f:t>gitJfl© 

^;|/3-X©*^. «ftftt*JftMI (04, 4 4) £fc 

tarn® (04. 42) towfcwupsns. it^mmt 
miommmm (04, 42) e>fmffi~zte.m&.f&iT 

30 mSlt£±C, — S£l©2 ; E-F*& (04, 4 0) 

[0124] s«b/tm@«. #ic jRmsnfc^n 

[0 1 2 5] *ff£L<tt. 2t-H«att, Ag/Ag 
C 1 i©«ai<oaffiTiB^S*afl;^WSJ6 
40 «. ttt®£B&ltttS[£'fcl£3'>? <tbT«i<. CO 
ttHfJ. *ffi©-f^->iSS^fig0fe*l'#{cSST-* 

•»?fBia8il/T«8i:ffilt5fc»OAg 

/AgC l«<l©ffi^tt*fc, ^©*t®M^©fci6© 

wxitrfc»s. 3 o©«sm^b^-k)^ii«j(ctitgr 

50 EiS;©aflESiWIBUTttft6ftK ±^^m«ffi©» 



(17) 
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£ictt. &m\sT£v*%ts:mffi*&&-?z>rzi!t><Dttn 
[oi2 6] *mmmm*. tmizmizntc^o-k 

[0 12 7] »*«**J»ffi*«T««£*«l8bttV^t 
**^fc-r*fc*t#ftt'S2'Q©^jitt: (1) 2^- 10 

«(2) »aft»Rj6*fift-r«!itT**. 

[0 12 8] jJH^iiaJIflOIRIK:. *Mli. mi® 2 

[0 12 9] «ffi-y-^"7-fe>^'J«, jfWct 
[0 1 3 0] 4^>->;tX^-;> MS. 3^©^I©tt§( 30 
S««t«Sit*lfc^).> 2OWas]fc04?T->>'^X^<y h 

[0 13 1] MS^nfc^PBlroFflrom^Wttf^tcML. 

#B^i|fl»T«3*l-5Ag/AgC 1 S**l& 40 

pHtt, &£mc**fc<ktf$*©feffl££US)& 

T. *%i©Ag/AgC IISilcm ! t 
fcOi^JO. 0 1~fil. OmAOlBTSOISnS-t)- 

it^mmmizMLT . Ag/Agci^it s^ft^ 
a « t f p y c j; o a* (09 x. tfeimit) 
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[0 13 2] Ag/AgCHt>iitIlt fiJHW 

irbfcoT, mmmz+M v )i* oim\zvfs. ttnuffc & 

tj.^fz&. «®Kfcl>TfiJffl>5ffi&Agi}«fctfAgC 1 
©*6*f»fcJ:£*£#:«&A g/A g C 1 fijffl ?T«tfctt. 

iJ^IIS^nfi:^^ Ag/AgCllt«. lfCiS< 
0.1~3cm 2 ©M?iKlin/W* 
•fe > it - £ ffl 1 ft * L W> X 5^ A 1*3 T»)#-r 3 Ac i6 tC 
tt, -f ;t>gS*Sli. 0.3~1.0cm 2 . ffJK 

sK^tlS. ^n?>©tt1Sl±. SO . 0 1~ 1 . 0mA/c 
m z mffiHW©$gH©«9itSST^oJ^fti!t0>ib1t 

SSA^^-^C^oT«l®Sn, 0 . 8 5 c m 2 ©il«& 

mgaa^w-rsmnii. 2 4B#p B i©jwF«sirt-c4 8-*m 

|<)0.3mA©iiiS (0. 3 5mA/cm 2 ©S$t 
T. 2 7OmC0llfffl (7/-K*|Bl*5«ttX 

[0133] — fi.w«3n*i. Ag/Agc i mm 
ns. ^-ft^msffl^-r-5fca6{c. s-f. & (Ag) 

T^«A^ffitC#^?>n^)o '-k\Z. Ag/AgC!tI 

>*fctt^T. AgTffl)i±fc^^btl-5. ^sv^ 
tt; Ag/AgClWB. Xi"J->WJ. A-yH 

<oaiB&ffl^T^A5n#a. »*u<«. a g Tuns 

JSitfAg/AgC l mm\i. iS?M7>^U->EPS'J*ffl 

EP8iJ«, »125~16 OrTfitinti. X^'J-^> 
^(J. *&1 0 0~4 0 0/>>->j.©^H©iii^ftX-7V 

[0134] v^mmmzn^x. es&it> 

y>J >i/->XrAli, V/7*1/->X^I^T, 1~2 

^Jl 0MHz«tOit5V\ »*1><«*51 0~5 0MHz 
<Z>mW. ftfc»$b<«il51 5~2 5MHz©«gH©S 
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[0135] m^mt. /^ux«*fctt*tt»-xf*o# 

<k5it. -flStcA;i/X$)lffl#W£U\, ilffl£ft5;l 

*i£©$f£L^3$ftH. ^35.0W/cm z *g|. iOff 
JKtt, 150. 0 1 ~5. 0W/cm 2 ©$SBs St)*? 
£L<te0. 0 5~3. 0W/cm 2 ©igBT&3,, 
[0 13 6] iSIHfc&ft^Ta&ftlCfct. SltWCffif 

©^-fyox/x-fx^ffl^sn***. -fit. *<Df/t 

-YXfi. #fi!WC,fcoTg#3ft£®W£JMigi&©igW 
* ft ftj*rf * C 4: 3i«T?# & < T ttft 6 J&: V>. i§»f/ , i 

U\ &<fc^>XxA£lf>:/U >^v-X^AJK*Ulf- 

o #tt aw& v / x * w->x-? 

>^'J>^yXfAH 1 9 9 l*p9£ 5 Bfc&WSft 

fcBNRftnwo9 1/1277 2mzmm-zriT^2>. 

[0 13 7] m%mZQ<t>-?lt$>£Q£<fcMLts.\<*<D 
[0 13 8] 02tt. Y^>aS-9->'/ , J>^^XT-A 

1011 /W 1 2*5j;t^l 4£HDffiiy. « 

g7-fc>7'J 4 43,taC6(i5j?>J-7-S«l 6i:l7 P 'J>h 

6 tt-fe M^-f 1 8rtfc*fMf 
$ft5„ >K3lU+f-A*7-iz>:/D 2 Ott. mffi7-t>7 

J*gg2 6lC<fc^T&8£;h-5 2:P©fc: HD^;HfA^2 
2i5j;tf2 4 ft^tr,, 

[0 13 9] -£lt#tt£«Vvr. *S7-t>^Utt. 
®3tC^tfl-r)±JiUfc<tfilC, 2^-F«ffi£^34§ 

<5 o 

[0 14 0] H2 0»#HCwf«lJ«S*tt. sit©ife 

r#i+ © jc o \z # c o » s «t 5 KifWE s e an- > y j 

>^X^ArtTJBU££<fc#fi0£nTlA&. 1 9 9 
6^.1J!4BlC&H3ftfcPCTniB&HWO 9 6/ 

ooii omzmmznx^2>&o\z, vmftwwz? 
imwrW\vvy>f\mz>\z. mwm^SL w 
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[0141] 0 2 ©^jg^ic^-r^efe^J: Win 

[0 14 2] #£l^*?afcttJ£<&HttJB»fcJ:-3-Qfi 

5t>©T«)5:^it^a*$tl^. *^B^©^fflrt©fdl 
10 ©/IB. «&4$«fctf3fc£tt, ^WIMg-tSftS©^ 

[0143] i^yommmiz^T, m^nz®. w 
&snt^4*«, *-ss«©3i»Kii*j«ti«Biitt#g: 

$ti3^£T&£„ W*U&v>R!3, ffl««fifftT£> 

[0 14 4] 

Hy-f x**5<ty:^g©ffiB 
20 ^;pn-xt-^>j>y->xxAtc*3ttSA*i'^-fe>-y- 

-«s©/N*-y ?y?> &T$mMc*.mzn-$% 

[0 14 5] : )Wtt>*)— &HS$l07Xh 

■feiK^cma-r^^tJCcfco. fWB-t>n— 

£<fctfAV?:?7>K£ifeSt"-5. 77mM NaCl 

ft^tr, p h 7 . 5 , o.imu >wtmmit^m-k^ 

(PBS) JWET-fe^S'^lfct. M£+, 
■feJH^T#±bT^-5. ■£©&, rt-i \Z0. 
6 V ©»#©«!#«#-? A*-f7X£;W:f\ 5t?ir A* «;/ ? ^ 
30 7>Hm8itftffiiJ^-r§o aKft*»©2/!Mg 

rt-ur-t.y-v-izmwwTT.ZM}, @«t 

[0 14 6] HSUfc«Flffl^T. 3"3©iiKjfc**«a 

izM Lrmzntzmm* e . KjEA«ftAt«t^$n#«. 

40 ftji^-r-5©^ftaX'*-5. 

[0 14 7] 18Ht*Mli ii*fl:**©»**Rf 

^>ST«iBe© (*fc«^Tat)nrc) §s§f*3tc{»#$ 

[0 14 8] PBSm'MWt (NaC I , NaH 2 P0 4 • 
H 2 0*ii;Na 2 HP04 - 7H 2 0) Sr^TSfe* 
iC, KTCWfflUbnfS. Cl©pH7.5ig»^ 

[ 0 14 9] 0.0 5M. p H 7 . 5 © U >»g«{t4SI 
50 fttt* (PBS) ft2«Jyh;^)Sj6rS3Ertt: 2.2 0 



* 
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g CON a H 2 P 0 4 • H z Ot 2 2. 5 gCDN a 2 HP0 4 • 
7H 2 Ot8. 9 8 gONaC 1 tZM&lT&o 7k£Jnx. 

(Hlfi« 2 ) /U J-t C*ttSS»»*i8»<k* 

[0151] um-f^/Wtty-v— £. 

ttfttgft <»3 6 0 m L) *msicSMbT^-#-r^iit 

©/P^H. 155 0 5;U (0.12 7 cm) SUK 

=f-Vy WX.\$~ TEFLON ) 
■J MJ 7Moifl/» (#]*.«. Kel-F 

(S&iBiflQ ) 5SR«&*©i8HMb!k*©£fl: 

aCl£Mt-50.1MPBS (pH7. 5) 4" 2 0 m 

(#Jx.tt\ PeroXOQuant (S&jffi 
U) > Pierce Chemical Co., Rockford, ID tiOW 

[0 15 2] iJBOWT'SUfcbfcBttP t/W*"fe> 
•y-— «StiMbT. 5 5~7 5%©§iW (#«SflS# 

iSSftftP t tWtlH- $f*L-<tt»10~25X 

(Sig^j 3) Ag/Agcui"j- >wmm®<Drzit> 

BjfigftAgiSitfAgC 1 CD l/#£„ 

[o 1 5 3] Tjft : mmtmrnm^mm^ntzAg/ 
a bc mm timnmtnmt. mmifDmnaiz*.*) 

AgifcttAgC 1 Wfflig^UT^S^t^Sft^ 
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AgC I ®*£ftjrr<&. 
[0 15 4] fiJffl?Ifl|^:AgOttK : Ag/AgC i « 

-£7 7mMCDN a C 1 §f f t5 0 . IMOPBSifcf 

mw. (ph7. 5) stufc-r. ««*»£j&£*«i«K 
io v\zM-rz\z.&mti.tifffl&mm?2>, (i.ovt\h 

[0155] ipjffl oSmUA g C 1 GDIitH : A g/A g C 
—h-\Z7 7mMfflNaC 1 £^Tf-5>0. 1MCPB 

smmm (pH7.5> s<s&-r. *ss»*»fcj£*» 

tlfciSIb, Ag/AgC 1 iSi^ill^UTft 

20 tarn*, wjnsnfciwfl^^-u wmnm*- 

i . o y naf siciJRJiWWftW-aiT*. (- 1 . o v 
[oi5 6] 2 4Kfiaict)fc*»aM , y->yu>y*ffi 

*5iSWl*fflV^nS»* L^Ag/AgC 1 -f 
*>giS*@Wu £AT<BttttS#Lf§* : (1) «Sffl 
0.85cm 2 ; ( 2 ) «flfE# 0 . 3 m A mffi® 
e:0.35mA/cm') ; (3) mffi&fcOffllftvIffc 
(iAgMl/AgC lWO. 9mAl:tiW0. 55 
30 U?-P>/cm J ; (4) «8K0&|gl$ffi : 1 *M if 
)l&rz<07.5ft; (5) j&mffimmi 3 5mC (77 
-h*73[^^<t^V-H*l"IW&^tCOV^T. £ft2 7 
OmC) ; fcJctf (6) '>&< i*>4 87V-F/#V 

[0 15 7] 

[HjSwffiWi^BJ] 

[01] >ft£J:tfjMMt**€*. ^-LT««t 
(D^^^^U^AcibC^ ^a-X^+v-y--t? (GO 

x) *t»«t-r4R*ti:©*iCHT»a. 
[02] *^l^oe»Wlt>7 p U>i' r ->XxAro»iL 

50 [03] 2 KWi^x-yy ><d 1 -ziomMmWiom 



(20) 
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%o -(DmiZ&^T. 2t-Ktitt3 0K«Sft, 
UT«*«, Ag/AgC K*>Sa/»*ST»»)» 

*. mm^rzizttmrnm mm* arenas) «3 
itc*$n&o #iii«3 2cs^n, {■utwa 

tf, Ag/AgCl*iT*0»5. £ ft 

Tttffl Stiffs* 5fc 2*- F«SO*Wr9HT%«. 
:©ai:fi^T, *)*B*tt«Tcoti5 0T*S ; 2^e 
-F«S4 0*5cfctf4 1 ; ^Hd«H4 2 43cktf 4 3 ; # 
I1S4 4*W4 5 ; »Jg4 6 ; &5lH;k HDWP 
/1y K4 7i5<fctf4 8 0 

8, io *>r 



10 



1 2 , 
1 6 

1 8 

2 0 
2 2, 

2 6 

3 0 
3 1 
3 2 
3 3 

3 4 

4 0, 
4 2, 
4 4, 
4 6 
4 7, 



40 

14 n-itt>*}— 

2 4 kHPWUfXH 
2*-K«« 



4 1 2^HtJ 

4 3 ^msffi 

4 5 #111 

4 8 tHD^^F 



4] 



[01] 




ft* 



HO *u iH HO 



[02] 



Ml H3 Hff Hi 




33] 



33 



60D <ft> 





1 



(21) 
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(51) Int.CK 7 

GO IN 27/416 
33/66 



F I 

A 6 1 B 5/04 
G 0 1 N 27/46 



3 0 0 B 
3 3 8 



(12) 



94114, *ry 75>^3, 
±7 f5X 76 

x-f. 

94043, V^>X> tf:x#, ^> 
/t— 271. v^l/X 4W > h 
-f 7 505 

95112, ^ 
{7 77s XhU-h 368 



(56)#*#&K 



ftH ¥4 -227235 ( J P, A) 
<t#H ^9 -285459 (JP, A) 



(58)WttLfc#»(Int.Cl. 7 , DB«) 

A61B 5/145 
A61B 5/00 
A61B 5/0408 

G01N 27/28 

G01N 27/30 

G01N 27/416 

G01N 33/66 



